Aim :
Authors Info
How to cite : Farooq, I., F.A. Bhat, M.H. Balkhi, T.H. Shah, B.A. Bhat, S. Qadri, S. Talia, S. Aalia and P.A. Ganie: Reproductive and breeding biology of Schizothorax labiatus a snow trout found in River Jhelum, Kashmir . J. Environ. Biol., 40, 291-294 (2019) .
Schizothorax labiatus

Female gonad
Male gonad The study provides a deeper understanding of various aspects of reproductive biology of this snow trout with respect to its breeding cycle, maturity, gonadal development and environmental influence on spawning and other related reproductive behaviours in the studied river system determined. The sex ratio was determined by proportion of relative sexes and any significant divergence from expected 1:1 ratio was tested by Chi-square test (goodness of fit test) as given by Snedecor and Cochran (1967) , Zar (1999) and Arshad et al. (2016) . The gonads collected were weighed to nearest gram and gonadosomatic index (GSI) was calculated for both the sexes using the gonad weight: body weight ratio given by Qasim (1957 a, b) . In order to determine length at first maturity (L ), histological 50 observation of ovaries was done and proportion of fish with ovaries at stage IV and above maturation was determined in each length group.
Gonadosomatic
Cumulative frequency percentage of mature females during the period was plotted against the length groups of 10 mm class interval for maturity curve and the length at which 50% of fishes during the study were mature was taken as L or L . Fecundity was calculated following gravimetric method (Polder and Zijlstra (1959) by preserving ovaries in Bouins fluid (Bagenal, 1978; Kwei, 1978) . Anterior, middle and posterior region of ovary were used to obtain the subsamples (James et al., 1978) . The mature ova were counted by evenly spreading out the subsamples on a counting slide with few drops of water. Fecundity or Absolute fecundity was computed by the formula given below:
Ratio of fecundity:
The ratio of fecundity and weight of fish was used to determine relative fecundity, i.e., number of ova per gm of body weight (Bagenal, 1978) . Hard part, i.e., operculum of fish was used for determining age. The opercula were obtained by removing them from the fishes by a scapel and washed in hot water in order to clean it from all extraneous tissue. The bone was then treated with 50% H O for about 15 min and washed with water and dried in 2 2 sun for 2-3 days. Annual rings of growth were seen on these operculum rings. Reading of growth rings for age determination was done following the procedure of Qasim (1973 b) .
Results and Discussion
The present study on S. labiatus is based on collection of fish samples by random sampling from river Jehlum over a period of 12 months. The recorded size of the specimens ranged between 142 mm and 350 mm and total weight between 62 g and 449 g respectively. Sex ratio indicates the male and female proportion of the population and was expected to be 1:1, deviation from this is often observed in fish indicating segregation or aggregation of sexes according to feeding, breeding, environmental conditions, fishing etc. The monthly data on sex ratio during the present study ranged between minimum 1:0.18 (May) and maximum 1:0.59 (July and November) and was tested against 1:1 using Chi square test which was found significant almost throughout the year at 0.05 level of significance. The average male female ratio was found to be 1:0.41 with clear
Introduction
The high altitude waters of Kashmir valley viz. lakes, rivers and springs support chiefly the indigenous fishes and few exotic species. Aquatic systems of valley are dominated by fish species belonging to family Cyprinidae and some from Cobitidae, Siluridae, Salmonidae and Poecilidae. Mostly the fish species inhabiting the Himalayan region are small in size and their size, growth and distribution depends on environmental conditions such as water temperature, velocity of water current, nature of substratum, availability of food and their feeding habits (Yousuf et al., 2003; Bhat et al., 2010) . Schizothoracids are the dominant and indigenous cyprinids well adapted to the aquatic habitats of Kashmir.
Encouraging conditions of environment stimulate normal gonad development on which success of reproduction is reliant upon. Almost in all seasonally breeding teleosts, including cyprinids, important controlling factors for reproduction are photoperiod and temperature (Lam, 1983; Shankar et al., 2007; Hontela and Stacey, 1990) . Studies related to reproduction of many species indicates that the reproductive cycle of fishes is closely associated to the environmental changes, particularly temperature, day length and food supply influencing gonadal development initiation and fecundity. Determination of the reproductive pattern is an essential component in managing and improving fishery biology of any species (Ragheb, 2016) . Comprehensive knowledge and understanding aspects of reproductive biology such as gonadal maturation, size at first maturity, fecundity etc., are essential components in management of fisheries resources (de Carvalho et al., 2009; Fontoura et al., 2009) . The process of sexual maturation includes seasonal cycle of gonads, spawning, sex ratio and fecundity (most common measure of assessing reproductive potential in fishes).
In order to plan successful breeding programs and necessary conservation measures, the knowledge of gonadal cycle and their functional mechanism is of prime importance. Being a good indicator of reproductive activity of fish, gonadosomatic index helps in giving details about stages of gonadal maturation (Hojo et al., 2004) ; and the mean length at which fish gonads ripe for the first time in a given population is length at first maturity (L or L ) (Froese and Pauly, 2009 Studies on the reproductive biology of S. labiatus in coldwaters, is meagre, therefore the present investigation was carried out to study the reproductive biology of fish by obtaining data on GSI, sex ratio, fecundity, length at first maturity .
Materials and Methods
The investigation was carried on 310 samples of Schizothorax labiatus collected by random sampling from River Jhelum over a period of 12 months and categorized into different size groups at Fishery Biology Laboratory Faculty of Fisheries. The fish specimens were dissected open and sex was low fecundity of Schizothoracids as the region falls under temperate type of climate. The present study also revealed that S. labiatus McClelland is annual spawner with low fecundity when compared with major carps, releasing eggs over a short period of time, which extends from May to June. Based on the results obtained during the present study, the sex ratio of S. labaitus was significantly in favour of males and fish was seen to breed once a year for short period of time in wild/natural habitat after attaining sexual maturity. This study will generate a base line information towards proper management and conservation aspects. indication of male dominance over females in respect of S. labiatus. Similar observations were reported by Shafi (2012) about sex ratio of Carrasius carrasius showing preponderance of males over females (1:0.79). The male dominance over females in S. labiatus can be due to several reasons like fishing where females being gravid (i.e., having more girth than males) are caught easily by fishers. Further, the environment factors such as pollution of water bodies and availability of nutritious food seem to be other factors responsible for the dominance of males over females, as males have been reported to require low energy investment in their body development as compared to females (Buxton, 1990) .
The mean monthly GSI fluctuated between 1.38±0.11 (August) and 6.19±0.84 (April) in males whereas in females the values fluctuated between 1.80±0.35 (August) and 11.12±2.09 (April), thus mean GSI values were recorded higher in females compared to that of males. Similar observations were reported by Shafi (2012) in C. carassius. Among reproductive traits, GSI is used widely by biologists in order to indicate the maturity and periodicity of spawning, predicting the breeding season (Joshi et al., 2018) . Gonadal development and maturity in fish is indicated by gonadosomatic index (Rheman et al., 2002) , besides being useful for determination of fish reproductive period. In the study period between September to April, the mean GSI values showed an increasing trend reaching peak in April then decreasing gradually during the following months and reaching a minimum value in August. The fish spawned during the short period of time and spawns once a year. Similar results were reported in Schizothorax plagiostomus by Jan et al. (2014) and mature eggs g body weight (relative fecundity) varied between 27 and 74 in individuals having ovary weight between 7 g and 31.2 g. The recorded value for average absolute fecundity was 10323 and average relative fecundity (per gram body weight) recorded was 42, much lower in S. labiatus when compared with other cyprinids and carps at lower elevations of Kashmir Himalaya.
As in the case of S. niger where mean relative fecundity was 48.90 as reported by Hussain et al. (2018) . Mekkawy and Hassan (2011) associated changes in fecundity with age, sex, size weight, gonad weight and locality. Fecundity has importance in population assessment, recruitment success and hatchery production of any specie (Mayank et al., 2016) . Temperature and other stresses like pollution seem major factors responsible for
